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Article Info  Lobster in Indonesia consists of various types of colors, shapes, and habitats. 
Documentation results from several studies in the field of fisheries show the 
dynamics and richness of this type of shrimp species that have a hard and 
large skeleton. It is necessary to apply this knowledge to the field of 
information technology and computerization. The application that is right on 
target for the community is the application that is felt to be useful in the 
activities of the community itself. The application of information on lobster 
diversity found in Indonesia in the form of computer technology is to create a 
knowledge-based lobster recognition computer. This computer technology is 
designed as a computer vision identification of species, sex, and age of 
Indonesian water lobsters. Lobster identification is built with three levels of 
structure, namely the introduction of the type of lobster, the introduction of 
the sex of the lobster, and the introduction of the age of the lobster. The 
identification of lobster species here uses color recognition and edge 
detection techniques from lobster body image data that has been stored in a 
python-based value library file. For gender recognition using edge detection 
and pattern recognition techniques from image data of the bottom of the 
lobster such as the image of the legs. Meanwhile, for the introduction of 
lobster age, the technique of measuring the length of the lobster carapace 
distance was used. All these objects can be identified by the features provided 
by OpenCV in Python language.. 
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1. Introduction  
  Indonesia is known as an archipelagic country that has the largest lobster-producing waters in the 
world. In addition to lobsters that live naturally in the wild, lobsters are also easy to cultivate like 
freshwater crayfish. Lobster is one of Indonesia's mainstay fishery commodities because it has important 
economic value, both for domestic and foreign markets. Currently, the need for lobster still relies on 
catches from the sea. Sea lobsters are very diverse and have different developmental specifications and 
living habitats [1]. Utilization of lobster resources in Indonesia mostly comes from fishing activities. 
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Lobster catching activities that continue to increase will affect the balance of the population and the 
availability of lobster stocks in nature. Such use will result in declining stocks, species extinction, 
imbalance in the ratio between males and females, as well as other biological aspects [2]. However, 
catching and releasing lobsters is prohibited according to the regulation of the Minister of Maritime 
Affairs and Fisheries of the Republic of Indonesia number 56/PERMEN-KP/2016 concerning the 
prohibition of catching and/or releasing lobsters (Panulirus spp.), crabs (Scylla spp.), and small crabs 
(Portunus spp. ) from the territory of the Republic of Indonesia [3]. 
Lobsters in Indonesian waters consist of various types of colors, shapes, and habitats. Lobsters 
that have distinctive colors such as red, blue, white, or have patterns with a mixture of colors are often 
used as ornamental lobsters in the aquarium. Lobsters are distinguished from the shape and pattern that 
are scattered in several parts of the lobster's body such as the claws, carapace, body segment to tail and 
toe segments, even certain parts such as toe segments, swimming legs, and genopore protrusions at the 
base of the feet are used to determine lobster sex [1]. Furthermore, lobsters are distinguished by habitat in 
general, seawater and freshwater crayfish, but each habitat still has its own type. 
Documentation results from several studies in the field of fisheries show the dynamics and 
richness of this type of shrimp species that have a hard and large skeleton. It is necessary to apply this 
knowledge to the field of information technology and computerization. The application that is right on 
target for the community is the application that is felt to be useful in the activities of the community itself. 
The application of information on lobster diversity found in Indonesia in the form of computer technology 
is to create a knowledge-based lobster recognition computer. This computer technology is designed as a 
computer vision identification of the species, sex, and age of the lobster. 
Computer vision (computer vision) is an advanced part of image processing or computer graphics 
that provides very useful information for its users [4]. The information is not only digital images and 
videos, but also text or signals [5]. Computer vision also belongs to the category of machine learning 
(Machine Learning) which is an intelligent computer that applies knowledge as a core process [5]. 
Techniques that can be used in the application and analysis of computer vision processes are template 
matching, thresholding, template recognition, neural networks, or edge detection [6]. So for that computer 
vision is better known as artificial intelligence (artificial intelligence) for the application of advanced 
intelligent computers that help humans in the visual (visual) part [7].  
This study aims to design and implement computer vision as a machine that can help humans 
obtain information from efforts to identify the species, sex, and age of lobsters in Indonesian waters. 
Lobster identification is built with three levels of structure, namely the introduction of the type of lobster 
species, the introduction of the sex of the lobster, and the introduction of the age of the lobster. The 
identification of lobster species here uses color recognition and segmentation techniques with edge 
detection from lobster body image data that has been stored in the value library file. For gender 
recognition using segmentation techniques for the introduction of edge detection and pattern recognition 
from the image data of the bottom of the lobster such as the image of the legs. Meanwhile, for the 
introduction of lobster age, the technique of measuring the length of the lobster carapace distance was 
used. 
  The design of this computer vision concept, will be poured in the form of research that is useful 
for many people. Efforts to deepen the knowledge that supports this research in order to achieve that 
computer vision clarification of the type, sex and age of lobsters in Indonesian waters is useful. 
 
2. Method 
2.1 Computer vision  
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 Computer vision is part of an artificial intelligence technique which is the development of 
algorithms and computers that function to stimulate human visualization to work automatically to extract 
very valuable information from an object. Computer vision computer parts that are analogous to the 
human brain, sensors or digital cameras (analogous to the human eye), and light sources to facilitate 
image acquisition of lighting systems. Computer vision consists of image acquisition, image processing, 
and image understanding [4]. 
computer vision has a structure in image processing [8]: 
1.  Image representation, this section consists of acquisition, sampling, quantization, compression 
2. Image to image transformation, this section of image enhancement consists of enhancement, 
restoration, and segmentation 
3. Image to parameter transformation, this section measures the image (feature selection) 
4. Parameter to decision transformation, this part is called output projection (recognition and 
interpretation) 
   
2.2 Indonesian Aquatic Lobster 
  Lobsters are taxonomically included in the Arthropoda group, Class Malacostraca, Decapoda 
Nation, Palinuridae Tribe and Panulirus clan which are well known throughout the world [9]. Meanwhile, 
freshwater crayfish (Cherax) are well known to the world community, but are relatively rare in Indonesia, 
both in cultivation and consumption activities[10]. One type of freshwater lobster that can be used as a 
business is the freshwater lobster type Cherax quadricarinatus [11]. In Indonesia, six types of sea lobsters 
have been known and with different developmental specifications in living habitats of tropical spiny 
lobsters from the Palinuridae family [12], [13]. 
 
Figure 1. (1). Lobster Mutiara (Panulirus Ornatus), (2). Lobster Batik (Panulirus Longipes), (3). Lobster 
Bambu (Panulirus Versicolor), (4). Lobster Pakistan/Lumpur (Panulirus Polyphagus). (5). Lobster Batu 
(Panulirus Penicillatus) (6). Lobster Pasir (Panulirus Homarus). 
2.3 Lobster Gender 
  Identification of female and male sex of lobsters can be done morphologically, both externally 
(external organs) and internal (internal organs), especially in adult lobsters. External morphological 
characteristics include general shape, shape of walking legs, secondary sex signs (gonadophore shape and 
location), and number of pleopod sheets (swimming legs). While the internal morphology can be seen 
from the shape of the primary reproductive organs (ovarian). Female lobsters are characterized by the 
presence of a clear white bulge (gonadophore) on the two bases of the third walking leg and has two pairs 
of swimming legs (pleopods). Male lobsters have a larger body shape than female lobsters. Male lobsters 
are characterized by the location of the gonophore bulge at the base of the fifth leg, which is oval in 
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shape, the end of the fifth leg is unbranched, not different from the fourth to the other end of the foot, and 
the swimming leg (pleopod) each consists of only one sheet. [1]. 
 
2.4 Lobster Age 
  Biologically, lobsters are long-lived organisms with slow growth. The growth pattern of rock 
lobster is negative allometric where the growth in length is not as fast as the growth in weight. The 
lobster condition factor showed no significant difference in each sex. There is a tendency to decrease the 
condition factor with the increasing length (age) of the lobster. The dominant carapace length class in 
rock lobster ranges from 45-55mm. The minimum carapace length of female lobsters that lay eggs is in 
the range of 35-40mm [14]. 
 
Figure 2. Lobster carapace measurement 
Source: M. Zaenuddin & D. A. D. Putri, “Sebaran Ukuran Lobster Batu (Panulirus Penicillatus) Di 
Perairan Wonogiri Jawa Tengah” [15] 
 
Table 2. Age of lobster with carapace length 
Age (t) Carapace Length (mm) Age (t) Carapace Length (mm) 
-0,89 0 -0,65 0 
0 17,1 0 14,38 
1 33,66 1 33,17 
2 47,92 2 48,72 
3 60,19 3 61,57 
4 70,75 4 72,2 
5 79,84 5 80,99 
6 87,66 6 88,26 
7 94,39 7 94,27 
8 100,19 8 99,24 
9 105,18 9 103,35 
10 109,47 10 106,75 
11 113,17 11 109,56 
12 116,35 12 111,89 
13 119,08 13 113,81 
14 121,44 14 115,4 
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Source: M. Zaenuddin & D. A. D. Putri, “Sebaran Ukuran Lobster Batu (Panulirus Penicillatus) Di 
Perairan Wonogiri Jawa Tengah” [15] 
 
2.5 Segmentation And Edge Detection 
  Image segmentation in edge detection changes the color value of the image pixels in the distance 
of the color values that are adjacent to the neighboring pixel values to a uniform value and maintains the 
color values of the image pixels in the distance values that are far from the neighboring values. Image 
segmentation performs the division of domains independently of an image into a set of separate regions 
that are homogeneous, visualized, and meaningfully related to several characteristics. Computed 
properties such as greyscale, texture or color levels can therefore be used in image analysis. The purpose 
of digital image segmentation is to get areas that are an important part in processing such as visible and 
selected objects. In the segmentation processing carried out by the edge detection method [16]. 
 
2.4 Template recognition 
  Template Recognition is a pattern recognition method that is part of artificial intelligence. This 
method has the ability to take raw data such as voice signals, then from these signals a decision is made. 
Data obtained from decision making is processed by comparing it with data that has been recognized by 
the system. Template Recognition is a sub-topic of machine learning in computer science. Template 
recognition can be defined as a way to take raw data and take an action from that category of data [17]. 
 
2.5 Euclidean Distance Measurement 
  Euclidean Distance is the basis for determining a position from distance information at 2 spatial 
points in the form of coordinates in Euclidean Space. The distance algorithm is the most frequently used 
metric to calculate the similarity of 2 vectors. Euclidean distance calculates the root of the square of 
differences between 2 vectors [4]. 
 ..................................................................................................... (1) 
Example: for vectors A and B are as follows. 
A=[0,3,4,5] 
B=[7,6,3,-1] 




Euclidean distance is a special case of Minkowski distance where 1 = 2 
 
3. Results and Discussion 
3.1 Research Flow 
This research has three main outputs, namely: 
1.  Determination of the type of lobster 
 Identification of determining the type of lobster based on the composition of the color of the shell and 
matching the pattern or characteristics of the body part with the results of the determination being the 
type of lobster along with attributes to explain the name, type, and status of being rare or not. 
2.  Determination of the sex of the lobster 
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 Identification of the sex determination of the lobster based on the reading of the bottom of the lobster 
by matching the pattern of the limb branches, the shape of the bulge at the base of the second or fifth 
leg, and the number of swimming legs. 
3.  Determination of lobster age 
 Identify the age of the lobster by detecting the carapace of the lobster and measuring the identification 
of the age of the lobster by detecting the part of the lobster's carapace and measuring the length of the 
carapace, then the carapace size value is traced to the value library file.  
The research flow is illustrated in the figure below. 
 
Figure 3. Research System Flow Concept 
3.2 Lobster Species Identification 
The lobster body used for feature extraction is the head to the carapace and the body to the tail. 
Actually the color part of the carapace can be considered an object that can be used as a determination of 
the type of lobster, but for this type of lobster it can also give a different color because the color of the 
lobster can be influenced by water temperature, light, and other seawater factors. 
The color on the head of the shell and the characteristics of the body parts of the crayfish found in 
Indonesian waters for one species are very numerous, but the color parameters and the dominant cici cici 
are shown in the table below. 
Table 3. Basic color and body characteristics of Indonesian water lobster 
No Name Body base color Body features Lobster Pictures 
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1. Lobster pasir 
(Panulirus 
homarus) 
Carapace is bluish, 
greenish or reddish 
brown 
  
On the body there is a 
yellow line, across the 
back side of the 
abdominal segment. 
 
2. Lobster Batu 
(Panulirus 
Penicillatus) 
Carapace is dark green or 
green-black 




3. Lobster batik 
(Panulirus longipes) 
has a body color of light 
brownish red, dark 
brownish red, or reddish. 
 






has a brown body. 
 
There are white and 
dark brown pipe-
shaped strokes at each 
end of the body 
segment 
 
5. Lobster bambu 
(Panulirus-
versicolor) 
Green head skeleton and 
black carapace 
At each end of the 
segment there is a 
black pipe-shaped 
stroke with a white line 
in the middle. 
  
6. Lobster Mutiara 
(Panulirus Ornatus) 
It has a green body with 
yellow stripes. 
 
There are yellow spots 
on the abdomen 
 
 
 The carapace part has a mixed color but based on the hitogram selected the most color contained 
in the carapace as identification. The carapace and lobster body parts are cut (mask) with a bitwise 
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Figure 4. Stages of the carapace mask and lobster body 
 
The histogram color assessment was obtained from carapace pieces and lobster body parts using 
the search for existing stroke color values. It is possible that the carapace color histogram of several 
lobsters is the same but differs in the characteristic color of the lobster body. The carapace and body color 
values are stored in a json library which has the same function as a database. 
 
3.3 Lobster Gender Identification 
 Lobster sex identification consists of three ways, namely, (1). Notice the bulge at the base of the 
third leg, (2). Looking at the number of swimming legs, and (3). Looking at the branch of the segment at 
the foot of the fifth street. For the identification of a precise and simple lobster image is the third way. 
This is because the limitations of the trained image are only visible from above. The preparation of 
templates for the fifth leg segment branched for 2 patterns for female lobster templates and 2 patterns for 
male lobster templates. The template is changed to black and white. The template images can be seen 
below. 
(a) ➔  
(b) ➔  
Figure 5. Lobster fifth leg segment branch template (a). female template pattern and (b). male template 
pattern 
 
There are two templates prepared for each gender of lobster because to provide a choice of the 
two templates, if there is an incorrect value or percentage for the first template, it will be compared to the 
second template. The lobster image is converted to gray (grayscale) with a grayscale threshold devoted 
only to searching for gender templates, this section will make it easier to search later. 
 
Figure 6. Lobster image converted to grayscale 
 
After being grayscaled, the lobster image will be matched with the template image. Templates 
that are matched for identification of the occurrence of image patches (in this case, sub-images centered 
on one toe segment). Next returns one match from the exact same portion of the image, so that the 
maximum value obtained for the match_template result in the python language scikit-image library 
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corresponds to the location of the toe segment. the other toe segments look similar and thus have local 
maxima. 
The match_template function is very fast in performing normalized cross-correlation 1 for 
determining sample templates in images. It can be seen that the peaks in the match_template output 
correspond to the originating location. 
 
Figure 7. Mapping area of 81 pieces of lobster image 
 
The lobster image that has been converted to gray will be divided into 9 x 9 which is 81. 81 this 
part is only used for sliding matching and not forming another 81 images. All parts of the image were 
matched for their correlation values, but the match results were obtained in the 55th and 61st sections of 
the lobster image. The higher match value is found in the section 61 which corresponds to the position of 
the template and without rotation of the scanned image portion. Here's a matched part of Figures 55 and 
61. With the application of the label function, the template naming matched was the fifth knuckle for the 
male lobster. 
  
Figure 9. (left) section 55 and (right) section 61 
 
3.4 Lobster Age Identification 
 Lobster age identification is very easy, as is known from the theory, which is based on the length 
of the lobster carapace. From the tested images, the carapace length was directly measured using the 
Euclidean distance function. The Euclidean distance method determines the points x and y. The 
calculation of the shooting position before undergoing image processing is one meter, so the initials for 
the distance of point x are placed in the center of the front head and point y is placed in the middle of the 
end of the carapace which is connected to the body. 
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Figure 10. Carapace measurement 
 
3.5 Implementation 
 Implementation of an intelligent system for identifying lobster species, sex, and age using 
OpenCV functions and libraries in the Python programming language. The existence of the application of 
OpenCV in the software that was built even though it had a simple appearance but had a fairly accurate 
identification process. 
 
Figure 11. First test results 
 The picture above shows how the application works visually showing the identification results. 
The identification results for the image are marked with four rectangles with different colors. The first 
identification is given an orange color with two parts, namely the head to the carapace and the body, this 
is used to identify the lobster species. The second identification is cyan (bright blue) on the fifth leg to 
identify the sex of the lobster. The third identification is yellow in the carapace section to measure the 
carapace distance to determine the age of the lobster. In the picture above, the identification results are 
known, namely the species of batik lobster, male sex and age 3 years. The results on other images are also 
done and get different results. 
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Figure 12. The results of the second test 
 
4. CONCLUSIONS 
 The application of computer vision concepts and ideas is very easy and all the requirements for 
performing image analysis are found in many openCV-equipped python sources. Computer vision 
identification of the species, sex and age of Indonesian water lobsters uses an encapsulation technique 
which is in operation, so that there are no significant obstacles in its manufacture. The weakness in this 
computer vision lies in the identification of species where the color of the lobster is not dominantly the 
same for the age and size of the lobster. Like young and small lobsters, they do not cause color variations, 
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